Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 1 -09551 9 

(43)Date of publication of application : 09.04.1999 



(51)lnt.CI. 



G03G 15/01 
B41J 2/525 
G03G 15/00 



(21) Application number : 09-258252 

(22) Date of filing : 24.09.1997 



(71 Applicant : SHARP CORP 

(72)lnventor : OKAWA YASUNOBU 
MATSUDA HIDEO 
FUJITA MASAHIKO 
KATAMOTO KOJI 
YOSHIURA SHOICHIRO 
MANABE NOBUO 
FUJIMOTO OSAMU 



(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polypropylene 
composition with increased flexibility, impact resistance 
at low temperatures and heat resistance characteristics, 
and having further improved stiffness. 
SOLUTION: Laser-beam scanner units 227a-227d are 
arranged in order so that laser-beam scanner units 
227a-227d each overlap their adjacent units 227a-227d 
partly in a vertical direction, and so that photoreceptor 
drums 222a-227d which are subjected to the scan of 
images in their respective colors with the laser-beam 
scanner units 227a-227d, respectively, have fixed 
lengths of laser-scan optical paths from the laser-beam 
scanner units 227a-227d, respectively. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The picture signal input means for inputting a color picture signal, and two or more laser scan 
means to scan the laser beam by which each was modulated according to the picture signal of each color 
inputted by this picture signal input signal, While carrying out two or more parallel arrangements of an 
image recording means by which the color image according to the picture signal of each color is 
recorded by being scanned by the above-mentioned laser scan means In the image formation equipment 
which reproduces a color picture by imprinting the color image formed at two or more of these Records 
Department of each that did the parallel arrangement on sequential imprint material two or more above- 
mentioned laser scan means Sequential arrangement of other laser scan means by which each laser scan 
means adjoins is carried out in the condition that a part laps perpendicularly. Image formation equipment 
characterized by having arranged so that the image recording section of an above-mentioned image 
recording means by which the image of each color is scanned by each above-mentioned laser scan 
means may become fixed [ the laser scan optical path length from a laser scan means who corresponds, 
respectively ]. 

[Claim 2] The laser light source which makes the laser beam modulated according to the picture signal 
into which the above-mentioned laser scan means was inputted by the above-mentioned picture signal 
input means at least emit light, It consists of deflecting system which deflects the laser beam which 
emitted light from this laser light source in the predetermined direction, and a rotary motor for rotating 
this deflecting system at a fixed rate. The above-mentioned deflecting system Image formation 
equipment according to claim 1 characterized by being horizontally supported to revolve so that it may 
rotate to an abbreviation horizontal direction with the above-mentioned rotary motor. 
[Claim 3] The above-mentioned laser scan means is image formation equipment according to claim 2 
characterized by having the laser beam deflection means which leads the laser beam which keeps away 
with the above-mentioned deflecting system, and which was deflected horizontally to the polariscope 
side concerned, and carries out outgoing radiation from the abbreviation center section of the laser scan 
means to the image recording section of the above-mentioned image recording means. 
[Claim 4] The above-mentioned laser scan means is image formation equipment according to claim 3 
characterized by having been arranged at juxtaposition so that the part by the side of the laser beam 
deflection means of a laser scan means by which others adjoin the part by which the deflecting system of 
a laser scan means to adjoin is arranged may lap. 

[Claim 5] It is image formation equipment according to claim 1 characterized by having a scan means 
guidance engagement means so that the above-mentioned laser scan means may be arranged removable 
by position relation to the body of image formation equipment and each laser scan means by which a 
parallel arrangement is carried out may be mutually arranged by fixed physical relationship with other 
laser scan means to adjoin. 

[Claim 6] Image formation equipment according to claim 1 characterized by having arranged the optical 
member of the above-mentioned picture signal input means in the upper space of two or more above- 
mentioned laser scan means arranged in the condition that a part laps one by one. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A picture signal input means for this invention to input a color picture signal and 
two or more laser scan means to scan the laser beam by which each was modulated according to the 
picture signal of each color inputted by this picture signal input signal, While carrying out two or more 
parallel arrangements of an image recording means by which the color image according to the picture 
signal of each color is recorded by being scanned by the above-mentioned laser scan means It is related 
with the image formation equipment which reproduces a color picture by imprinting the color image 
formed at two or more of these Records Department of each that did the parallel arrangement on 
sequential imprint material. 
[0002] 

[Description of the Prior Art] In color picture formation equipment, for example, a color digital copier, 
after performing a predetermined image processing to the image of the manuscript inputted from the 
scanner, the color copy is outputted from the printer section. 

[0003] For example, after separating the color into JP,1-45632,B with a color CCD, reading the image 
of a color copy to it and making memory memorize the color-separation image of this read color copy, 
the color picture formation equipment which reproduces a color picture at the Records Department is 
indicated, beginning to read one by one. 

[0004] If the color picture formation equipment indicated by this official report is seen, the color- 
separation image of the color copy read with the color CCD will once be memorized by the buffer 
memory of each color, will read sequential color-separation image information from buffer memory 
after that, and will reproduce the toner image of each color on a photo conductor by semiconductor laser 
based on this color-separation image information. And it has composition reproducing a color picture by 
finally piling up the toner image of each color on the imprint material side of imprint drum lifting. 
[0005] However, by this approach, since a monochromatic color image is set in a multiple-times pile to 
the form supported by imprint drum lifting and the color picture is reproduced, when outputting the 
color picture of one sheet, it has the problem of taking time amount too much. 
[0006] So, recently, the color recording device of the process which carried out two or more 
juxtaposition (tandem die) arrangement of the Records Department which records for every 
monochromatic color image can be considered, and it is commercialized. 

[0007] The photo conductor drum corresponding to each color was arranged in the conveyance direction 
of the form by the imprint conveyance belt, and the laser-beam scanner unit is arranged in the 
conveyance direction of the above-mentioned imprint conveyance belt at juxtaposition respectively 
corresponding to each photo conductor drum as the color recording device of this process that carried 
out two or more parallel arrangements is indicated by JP,1-142679,A. 

[0008] This laser-beam scanner unit was supported to revolve so that a polygon mirror might rotate 
perpendicularly, and the condenser lens etc. is perpendicularly arranged under this polygon mirror. 
[0009] 
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[Problem(s) to be Solved by the Invention] However, if it is this method, although the width of face of 
V the longitudinal direction (the form conveyance direction) of equipment becomes small since the laser- 
beam scanner unit itself arranged in the upper part of the Records Department (photo conductor) drum 
of the process in the equipment of what can time improvement in the speed is arranged for a long time in 
the lengthwise direction, the height of the lengthwise direction (perpendicular direction) of equipment 
will become high, and equipment will become large-sized. 

[0010] Moreover, since the force (force by the weight of a deviation mirror) which inclined toward the 
bearing of the revolving shaft of the rotary motor of this deviation mirror since the revolving shaft of the 
deviation mirror arranged in the laser-beam scanner unit became horizontal is added, it changed into the 
fatigue condition toward which the amount of [ of a rotary motor ] bearing inclined, and rotation of a 
deviation mirror was not stabilized under the effect of this fatigue condition, but there was a problem 
have a bad influence on image quality. 

[001 1] Then, in this invention, it aims at offering the color picture formation equipment which 
miniaturized equipment by arranging, where a part of two or more laser scan means are piled up. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose image formation 
equipment according to claim 1 The picture signal input means for inputting a color picture signal, and 
two or more laser scan means to scan the laser beam by which each was modulated according to the 
picture signal of each color inputted by this picture signal input signal, While carrying out two or more 
parallel arrangements of an image recording means by which the color image according to the picture 
signal of each color is recorded by being scanned by the above-mentioned laser scan means In the image 
formation equipment which reproduces a color picture by imprinting the color image formed at two or 
more of these Records Department of each that did the parallel arrangement on sequential imprint 
material two or more above-mentioned laser scan means Sequential arrangement of other laser scan 
means by which each laser scan means adjoins is carried out in the condition that a part laps 
perpendicularly. The image recording section of an above-mentioned image recording means by which 
the image of each color is scanned by each above-mentioned laser scan means arranges so that the laser 
scan optical path length from a laser scan means who corresponds, respectively may become fixed. 
[0013] The laser scan means of image formation equipment according to claim 2 The laser light source 
which makes the laser beam modulated according to the picture signal inputted by the above-mentioned 
picture signal input means at least emit light, It consists of deflecting system which deflects the laser 
beam which emitted light from this laser light source in the predetermined direction, and a rotary motor 
for rotating this deflecting system at a fixed rate, and the above-mentioned deflecting system is 
horizontally supported to revolve so that it may rotate to an abbreviation horizontal direction with the 
above-mentioned rotary motor. 

[0014] The laser scan means of image formation equipment according to claim 3 led the laser beam 
which keeps away with the above-mentioned deflecting system and which was deflected horizontally to 
the polariscope side concerned, and is equipped with the laser beam deflection means which carries out 
outgoing radiation from the abbreviation center section of the laser scan means to the image recording 
section of the above-mentioned image recording means. [0015] The laser scan means of image 
formation equipment according to claim 4 is arranged at juxtaposition so that the part by the side of the 
laser beam deflection means of a laser scan means by which others adjoin the part by which the 
deflecting system of a laser scan means to adjoin is arranged may lap. 

[0016] The laser scan means of image formation equipment according to claim 5 is arranged removable 
by position relation to the body of image formation equipment, and each laser scan means by which a 
parallel arrangement is carried out is equipped with the scan means guidance engagement means so that 
it may be mutually arranged by fixed physical relationship with other laser scan means to adjoin. 
[0017] As for image formation equipment according to claim 6, the optical member of the above- 
mentioned picture signal input means is arranged in the upper space of two or more above-mentioned 
laser scan means by which the part has been arranged in the condition of lapping one by one. 
[0018] 
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[Embodiment of the Invention] Drawing 1 is the transverse-plane sectional view showing the 
configuration of the digital color copying machine 1 which is image formation equipment concerning 
the operation gestalt of this invention. While the manuscript base 111 and the control panel are prepared 
in the top face of the body 1 of a copying machine, the top face of the manuscript base 1 1 1 is equipped 
with manuscript press covering (not shown) supported to this manuscript base 1 1 1 in the condition 
which can be opened and closed. Furthermore, inside this body 1 of a copying machine, the image 
reading section 110 and the image formation section 210 are constituted. 

[0019] First, if the image reading section 1 10 is explained, in order to read the image of the manuscript 
A set to the predetermined location on the manuscript base 1 1 1 downward in the manuscript image side, 
the manuscript scan object which carries out both- way migration in parallel along the inferior surface of 
tongue of the manuscript base 1 1 1 concerned is arranged at the lower part of the manuscript base 111. 
[0020] The 1st scan unit 1 13 which carries out parallel round trip migration with a predetermined scan 
speed while this manuscript scan object maintains a fixed distance on manuscript base 1 1 1 inferior 
surface of tongue which consists of an exposure lamp which exposes a manuscript image side, and the 
1st mirror which deflects the reflected light image from a manuscript toward a predetermined direction, 
The 2nd scan unit 1 14 which carries out parallel round trip migration with the 1st scan unit 113 which 
consists of the 2nd-3rd mirror which deflects the reflected light image from the manuscript deflected by 
the 1st mirror of the 1st scan unit 113 toward a further predetermined direction, and fixed rate relation, 
The optical lens 115 which the reflected light image from the manuscript deflected by the 3rd mirror of 
the 2nd scan unit 1 14 is reduced [ optical lens ], and carries out image formation of the light figure to a 
position, It consists of optoelectric transducers 1 16 to which image formation of the light figure reduced 
with the optical lens 1 15 is carried out, it carries out photo electric conversion of the light figure one by 
one, and outputs the reflected light image from a manuscript as an electrical signal. 
[0021] The manuscript image information changed into the electrical signal by this optoelectric 
transducer 1 16 is transmitted to the image-processing section mentioned further later, and predetermined 
processing is performed as image data. 

[0022] Next, the image formation section 210 located in the lower part side of a copying machine 1 is 
explained. The feed device 21 1 is formed in the right-hand side in the image formation section 210 
shown in drawing 1 , and in a form tray, it separates at a time one sheet of form P by which loading hold 
is carried out, and supplies toward the Records Department side, and the resist roller pair by which the 
form P by which separation supply was carried out one sheet at a time has been arranged before the 
image formation section 210 - timing is controlled by 212 and it is conveyed, and the image formation 
section 210 and timing are taken and re-supply conveyance is carried out. 

[0023] Under this image formation section 210, the imprint conveyance belt device 213 extended to 
abbreviation parallel is arranged, and it has composition which the imprint conveyance belt 216 laid 
between the rollers of plurality, such as a driving roller 214 and the follower roller 215, is made to carry 
out electrostatic adsorption of the form P, and is conveyed. 

[0024] Furthermore the anchorage device 217 for fixing the toner image by which imprint formation 
was carried out on Form P on Form P is arranged at the downstream of the imprint conveyance belt 
device 213, and the form which passed through between the fixing roller nips of this anchorage device 
217 is discharged on the paper output tray 220 attached in the equipment outer wall with the discharge 
roller 219 through the conveyance direction switch gate 218. 

[0025] In addition, the form P which the switch gate 218 discharges [ form ] the form P after fixing out 
of equipment, it re-supplied [ form ] again toward the image formation section 210, or the conveyance 
path of Form P is switched [ form ] alternatively, and had the conveyance direction switched by this 
switch gate 218 again toward the image formation section 210 is again supplied to the image formation 
section after front flesh-side reversal through the switchback conveyance path 221. 
[0026] Moreover, this imprint conveyance belt 216 is approached and the 1st, 2nd, 3rd, and 4th image 
formation station Pa, Pb, Pc, and Pd is installed in the imprint conveyance belt 216 bottom laid [ firmly ] 
across abbreviation parallel with the driving roller 214, the follower roller 215, etc. side by side 
sequentially from the conveyance path upstream. 
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[0027] And the friction drive of the imprint conveyance belt 216 is carried out in the direction shown by 
the arrow head Z in drawing 1 by the driving roller 214, it supports the form P with which it is fed 
through the above-mentioned feed device 21 1 as stated above, and carries out sequential conveyance to 
the image formation stations Pa, Pb, Pc, and Pd mentioned above. 

[0028] Each image stations Pa, Pb, Pc, and Pd have the same configuration substantially. The photo 
conductor drums 222a, 222b, 222c, and 222d by which a rotation drive is carried out are included in the 
direction of arrow-head F shown in drawing 1 . Around each photo conductor drum 222 The 
electrification machines 223a, 223b, 223c, and 223d uniformly charged in the photo conductor drum 
222, The developers 224a, 224b, 224c, and 224d which develop the electrostatic latent image formed on 
each photo conductor drum 222, The dischargers 225a, 225b, 225c, and 225d for an imprint which 
imprint the developed toner image to Form P, Sequential arrangement of cleaning means 226a, 226b, 
226c, and 226d to remove the toner which remains on the photo conductor drum 222 is carried out along 
the hand of cut of the photo conductor drum 222. 

[0029] moreover, in the each photo conductor drums [ 222a 222b, 222c, and 222d ] upper part The 
semiconductor laser component which emits the dot light modulated according to image data, The 
deviation equipment for making a main scanning direction deflect the light from a semiconductor laser 
component, The laser-beam scanner units 227a, 227b, 227c, and 227d which consist of ftheta lenses for 
making photo conductor drum 222 front face carry out image formation of the laser beam deflected by 
deviation equipment etc. are formed, respectively. 

[0030] The pixel signal corresponding to the black component image of a color copy image is inputted 
into pixel signal [ corresponding to the cyanogen component image of a color copy image in the pixel 
signal corresponding to the Magenta component image of a color copy image in the pixel signal 
corresponding to the yellow component image of a color copy image in laser-beam scanner 227a ], and 
laser-beam scanner 227d at laser-beam scanner 227b at laser-beam scanner 227c, respectively. 
[0031] On the photo conductor drum 222 of each Records Department, the electrostatic latent image 
over the manuscript image information by which color conversion was carried out is formed by this. The 
toner of a yellow color to developer 224b at above-mentioned developer 224a of each Records 
Department the toner of a Magenta color Since the toner of a cyanogen color is held in developer 224c 
and the toner of a black color is held in 224d of developers, respectively, the manuscript image 
information by which color conversion was carried out at each Records Department is reproduced as a 
toner image of each color. 

[0032] Moreover, between the 1st image formation station Pa and the feed device 211, the electrification 
machine 228 for form adsorption (brush) is formed, and this electrification machine 228 for adsorption 
is made to electrify the front face of the imprint conveyance belt 216, and to convey, without shifting 
between the 4th image formation station Pd from the 1 st image formation station Pa in the condition of 
having made the form P supplied from the feed device 211 adsorbing certainly on the above-mentioned 
conveyance belt 216. 

[0033] On the other hand, between the 4th image station Pd and an anchorage device 217, the electric 
discharge machine (not shown) is mostly formed in the right above section, and the alternating current 
for dividing into the conveyance belt 216 the form P of a driving roller 214 by which electrostatic 
adsorption is carried out is impressed at this electric discharge machine. 

[0034] the detection signal by which a part for the point of that form P will be detected by the sensor 
(not shown), and will be outputted from this sensor if a cut sheet-like thing is used as a form P, this form 
P is sent out from a sheet paper cassette in the color copying machine of the above-mentioned 
configuration and it is supplied in the guide of the feed conveyance path of the feed device 21 1 - once - 
a form - a resist roller pair - it stops by 212. 

[0035] And it is sent to the conveyance belt 216 side which takes this each image stations Pa, Pb, Pc, 
and Pd and timing, and is rotating to the arrow-head Z direction of drawing 1 . Since electrification 
predetermined in the conveyance belt 216 is performed with the electrification vessel 228 for adsorption 
previously described at this time, while passing through each image stations Pa, Pb, Pc, and Pd, stable 
conveyance supply will be carried out. 
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[0036] At each image stations Pa, Pb, Pc, and Pd, the toner image of each color is formed of the above- 
mentioned configuration, respectively, and if it piles up on the back face of the form P by which 
electrostatic adsorption conveyance is carried out with the above-mentioned conveyance belt 216 and 
the imprint of the image by the 4th image station Pd is completed, it will exfoliate from the conveyance 
belt 216 with the discharger for electric discharge from a part for the point of a form, and will be led to 
an anchorage device 217. And the form P with which it was finally fixed to the toner image is 
discharged on a paper output tray 220 from a form exhaust port. 

[0037] (Circuit description of the image-processing section) The configuration and function of the 
image-processing section of color picture information which are carried in the color digital copier next 
are explained. 

[0038] Drawing 2 is the block block diagram of the image-processing section contained in the color 
digital copier 1. 

[0039] The image-processing section contained in this digital copier 1 consists of the image memory 43 
which consists of the image data input section 40, the image-processing section 41, the image data 
output section 42, a hard disk drive unit, or RAM (random access memory), a central processing unit 
(CPU) 44, the image editorial department 45, and the external-interface section 46. 
[0040] Color CCDof three lines 40a which can output the Rhine data whose color the image data input 
section 40 read the color copy image, and was separated into the color component of RGB, Shading 
compensation circuit 40b which amends the Rhine image level of the Rhine data read in color CCD40a, 
Rhine doubling section 40c, such as a line buffer which amends a gap of the image Rhine data read in 
color CCDof three lines40a, It consists of 40d of sensor color correction sections which amend the color 
data of the Rhine data of each color outputted from color CCDof three lines 40a, MTF amendment 
section amended so that contrast may be given to change of signal of each pixel 40e, 40f of gamma 
amendment sections which amend the light and darkness of an image and perform visibility amendment, 
etc. 

[0041] Color space amendment circuit 41a which amends the color reproduction region of the color 
picture signal into which the image-processing section 41 is inputted through the image data input 
section 40 or the interface mentioned later in the color reproduction region by the color toner in a 
recording device, And masking circuit 41b which changes the RGB code of the image data inputted into 
the YMC signal corresponding to each Records Department of a recording device, Black detector 41c 
which detects a black component from the RGB code of the color picture inputted through the image 
data input section 40 or the interface mentioned later, Lower color removal and 41d (UCR-BP) of black 
addition circuits which perform black addition processing which adds the black component signal 
outputted from black detector 41c based on the YMC signal outputted from masking circuit 41b, 
Concentration processing circuit 41e which adjusts the concentration of a color picture signal based on a 
concentration translation table, While detecting the alphabetic character, photograph, and halftone dot 
field in image information from input image data in 41 f of variable power processing circuits and the list 
which carry out scale-factor conversion of the image information inputted based on the scale factor set 
up and carrying out field separation, it consists of separation, 41 g of screen circuits which determine the 
output pattern of an image, etc. 

[0042] The image data output section 42 consists of laser scanner units 42b, 42c, 42d, and 42e of each 
color which perform laser record based on the Pulse-Density-Modulation signal according to the picture 
signal of each color outputted from laser control unit 42a which performs Pulse Density Modulation 
based on the image data of each color, and laser control unit 42a. 

[0043] An image memory 43 the image data of the 8-bit four colors (32 bits) outputted from the image- 
processing section 41 one by one Reception, Hard disk control unit 43a outputted in order to change into 
the image data of 8-bit four colors from 32-bit data and to make four sets of hard disks carry out division 
management, storing in a buffer temporarily, It consists of four sets (rotation storage) of the hard disks 
43b, 43c, 43d, and 43e which carry out the storage management of the image data of 8-bit four colors as 
image data for every color. 

[0044] The central-process unit (CPU) 44 controls the image data input section 40, the image-processing 
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section 41 , the image data output section 42, an image memory 43, the image editorial department 45 
that mentions later further, and the external-interface section 46 based on a predetermined sequence. 
[0045] Moreover, the image editorial department 45 is for performing predetermined image edit to the 
image data input section 40, the image-processing section 41, or the image data once memorized 
through the interface mentioned later in the image memory 43. 

[0046] Furthermore, an interface 46 is a communication link interface means for accepting the image 
data from the image input-process equipment of the exterior prepared independently [ a digital copier 
1]. 

[0047] In addition, it will change into the data level which can be dealt with in the image recording 
section 210 of a digital copier 1 by once inputting into the image-processing section 41, and performing 
color space amendment etc., and the storage management also of the image data inputted from this 
interface 46 will be carried out to hard disks 43b, 43c, 43d, and 43e. 

[0048] (Explanation of the control configuration of the whole digital copier) Drawing 3 is drawing 
showing the condition of carrying out management of each part of the whole equipment of a digital 
copier 1 of operation with the central control unit (CPU) 44. 

[0049] Since drawing 2 is overlapped, the image data entry section 40, the image-processing section 41, 
the image data output section 42, an image memory 43, and the central-process unit (CPU) 44 omit 
detailed explanation. 

[0050] The central-process unit 44 is outputting the control signal to each part while managing each 
drive section which constitutes the digital copiers 1, such as RADF 2-1, the scanner section, and the 
laser printer section, by sequence control. 

[0051] Furthermore, to the central-process unit 44, the actuation substrate unit 47 which consists of a 
control panel is connected in the condition in which two-way communication is possible, and an 
operator transmits a control signal to the central-process unit 44 according to the copy mode which 
carried out the setting input, and operates a digital copier 1 according to the mode. 
[0052] Moreover, from the central-process unit 44, the control signal which shows the operating state of 
a digital copier is transmitted to the actuation substrate unit 47, and by the actuation substrate unit 47 
side, as shown to an operator, operating state is indicated in what kind of condition equipment is with 
this control signal now by a display etc. 

[0053] 46 is the image data communication link unit prepared in order to enable the information 
communication link with other digital image devices, such as image information and an image control 
signal, as drawing 2 also explained. 

[0054] (Explanation of a control panel) Drawing 4 expresses the control panel in a color digital copier. 
[0055] The touch panel liquid crystal display 6 is arranged at the central part of this control panel, and 
various mode setting key groups are arranged to that perimeter. 

[0056] On the screen of this touch panel liquid crystal display 6, the screen switch directions area 
switched to the screen for always choosing an image edit function is, and if direct press actuation of this 
area is carried out with a finger, a list indication of the various edit functions will be given on a liquid 
crystal screen so that various image edit functions can be chosen. An edit function is set up by touching 
the field where the function for which an operator asks is displayed out of the displayed various edit 
functions with a finger. 

[0057] When the various setting key groups arranged on the above-mentioned control panel are 
explained briefly, 7 is a dial which adjusts the brightness of the screen of a liquid crystal display 6. 
[0058] A fixed scale-factor key for a zoom key for the scale-factor automatic setting key which sets up 
the mode as which 8 makes a scale factor choose it automatically, and 9 to set up a copy scale factor by 
unit 1%, and 10 and 1 1 to read and choose a fixed scale factor, and 12 are the actual size keys for 
returning a copy scale factor to a standard scale factor (actual size). 

[0059] A concentration adjustment key for a concentration switch key for 13 to switch copy 
concentration adjustment to hand control or photograph mode from automatic and 14 to set up 
concentration level finely at the time of a manual mode or photograph mode and 15 are the tray selection 
keys for choosing the paper size of Form P which he wishes out of the paper size set to the feed section 
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of a copying machine. 

[0060] A number-of-sheets setting key for 16 to set up the number of copies and 17 clear the number of 
copies, or A start key for the clear key operated when stopping a continuation copy on the way, and 18 
to direct initiation of a copy, All the discharge keys for 19 canceling all the modes by which a current 
setup is carried out, and making it return to reference condition, The interruption key operated when 20 
wants to perform the copy to another manuscript during a continuation copy, The actuation guide key 
for carrying out the message indicator of the operating instructions of a copying machine by operating it, 
when actuation of a copying machine does not understand 21, and 22 are the message passing <a thing> 
on keys for displaying a continuation of the message displayed by actuation of the actuation guide key 
21. A double-sided mode setting key for 23 to set up double-sided copy mode and 24 are the after- 
treatment mode setting keys for setting up the mode of operation of the after-treatment equipment of a 
******** sake for the duplication discharged from a copying machine. 

[0061] 25 to 27 is a setting key about printer mode and facsimile mode, and copy/facsimile printer mode 
switch key for the memory transmitting-mode key transmitted once 25 stores a transmitting manuscript 
in memory, and 26 to switch the mode of a digital copier between a copy, facsimile, and a printer, and 
27 are the one-touch dialing keys for making the transmission place telephone number memorize 
beforehand, and making a transmission place send a telephone by one-touch control at the time of 
transmission. 

[0062] The various keys arranged the control panel shown this time and on the control panel are one 
example to the last, and it cannot be overemphasized that the keys prepared on a control panel by the 
various functions carried in a color digital copier differ. 

[0063] (Operation gestalt detail of this invention) Drawin g 5 is the sectional view of the laser beam 
scanner unit 227 of the operation gestalt 1 of this invention, as shown in drawing 5 , it is supported by 
the laser beam scanner unit 227 so that the revolving shaft 63 of the polygon mirror 61 which is 
deflecting system may rotate to an abbreviation horizontal direction with a rotary motor 62, and this 
polygon mirror 61 deflects the laser beam which emitted light from the laser light source (not shown) to 
the abbreviation horizontal direction. 

[0064] The 1st clinch mirror 66 which first turns up perpendicularly the laser beam which keeps away 
from the polygon mirror 61 concerned by this polygon mirror 61, and which was deflected horizontally 
and passed along condenser lenses 64 and 65 is arranged. The 2nd clinch mirror 67 which turns up the 
laser beam turned up by this 1st clinch mirror 66 to the above-mentioned polygon mirror 61 side is 
arranged. The 3rd clinch mirror 68 which carries out outgoing radiation of the laser beam turned up by 
this 2nd clinch mirror 67 to the photo conductor drum 222 is arranged. The laser beam deflected by the 
above-mentioned polygon mirror 61 is turned up by the 1st, 2nd, and 3rd clinch mirrors 66, 67, and 68, 
and scans the photo conductor drum 222 based on an image input signal. 

[0065] As the above-mentioned rotary motor 61 is shown in drawing 6 , the printer substrate 602 for 
controlling the amount of currents passed to the stator coil 601 held at the substrate 600, and losing 
rotation nonuniformity is formed. It is fixed to the motor revolving shaft 63 with the Rota magnet, and 
603 rotates by the electromagnetic field generated with a stator coil 601. 

[0066] And the tubed attaching part 604 is with the upper limit section and the lower limit section, and 
holds the bearing 605 which supports the revolving shafts 63, such as a ball bearing and a needle 
bearing, pivotable. such bearing 605 maintains levelness and maintains at a right angle the revolving 
shaft 63 of the polygon mirror 61 supported by this bearing 605 pivotable - as - press fit, adhesion, etc. 
- highly precise - a group - the price .-**♦*****. The liquid bearing of not only the above-mentioned 
thing but an air and a liquid etc. is sufficient as bearing 605. 

[0067] Since the above-mentioned bearing 605 is arranged at an abbreviation perpendicular and holds 
the polygon mirror 61 at an abbreviation horizontal, the wear toward which the revolving shaft 63 under 
the effect of the polygon mirror 61 which carries out high-speed rotation (they are about 35000 or less 
revolutions in 1 minute) inclined can be prevented, reinforcement can be attained, it excels in endurance, 
and vibration does not occur by high-speed rotation, either, but it can maintain high definition also in 
long-term use. 
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[0068] By making it the configuration which the Rota magnet 603 and the stator coil 601 countered 
horizontally as mentioned above Can stop the height of a rotary motor 61 low and height becomes low 
rather than the part which has arranged the 1 st, 2nd, and 3rd clinch mirrors 66, 67, and 68 whose parts 
into which the laser beam scanner unit 227 has arranged the polygon mirror 61 are laser beam deflection 
means. As shown in drawing 7 , sequential arrangement of the laser beam scanner unit 227 which 
adjoins this part is carried out in piles. 

[0069] And the laser beam scanner units 227a-227d for each color components are arranged at 
juxtaposition, where a part of laser beam scanner unit 227 is laid on top of a part with the low height of 
the adjoining laser beam scanner unit 227 one by one. In order to make the same each photo conductor 
drums [ 222a-222d ] laser scan optical-path die-length L (between the semiconductor laser component 
which is a laser light source in the laser beam scanner unit 227, and the photo conductor drum 222) from 
each laser beam scanner units 227a-227d Each photo conductor drums 222a-222d are arranged to the 
slanting upper part one by one. 

[0070] By considering as such a configuration, all structures of the laser beam scanner unit 227 can be 
made into the same structure, it becomes possible to use four laser beam scanner units 227 of the same 
structure as one digital color copying machine, and a cost cut can be aimed at. 

[0071] Moreover, the parallel-arrangement width of face of the laser beam scanner unit in the body of a 
copying machine can be stopped by arranging as mentioned above. When width of face of a laser beam 
scanner unit is now set to M, with this operation gestalt, abbreviation one half (M/2) can be piled up 
with an adjoining laser beam scanner unit, and it can hold down to the dimension of about 60 percent to 
the case (parallel-arrangement width of face of four pieces) where the former is set to 1 as parallel- 
arrangement width of face. 

[0072] In drawing 5 from the 1st clinch mirror 66 to the 2nd clinch mirror 67 An optical path A If an 
optical path B and from the 3rd clinch mirror 68 to the photo conductor drum 222 is made into an 
optical path C, from the 2nd clinch mirror 67 to the 3rd clinch mirror 68 An optical path A and an 
optical path B are optical paths from which the laser beam deflected by the polygon mirror 61 returns to 
the polygon mirror 61 side concerned. An optical path C is an optical path which carries out outgoing 
radiation of the laser beam to the photo conductor drum 222, and outgoing radiation of the optical path 
C is carried out from near the abbreviation center of the laser beam scanner unit 227 to the photo 
conductor drum 222. 

[0073] Here, when the relation between the optical path length from the polygon mirror to the photo 
conductor drum 222 and the swath width of the photo conductor drum 222 is explained using drawing 
8 , 8 1 of drawing 8 is a clinch mirror to which a polygon mirror and 82 turn up a rotary motor and the 
laser beam from which a revolving shaft, and 84 and 85 were deflected with the condenser lens, and 86 
was deflected for 83 by the polygon mirror 81 in order to carry out outgoing radiation. 
[0074] And the optical path to a mirror 86 and the optical path E show the optical path from the clinch 
mirror 86 to the photo conductor drum 222 by return from the center of rotation of the polygon mirror 
81, and an optical path D is determined for the die length of optical paths D and E by the optical design 
conditions of swath width or the condensing laser beams 84 and 85 which the photo conductor drum 222 
needs. 

[0075] The die length of these optical paths D and E becomes able [ the swath width of the photo 
conductor drum 222 ] to scan the swath width [ of about 300mm ] flill of the photo conductor drum 222, 
when an optical path D sets about 120mm and an optical path E as about 90mm to about 300mm. 
[0076] And in the optical path of drawing 5 , the optical path corresponding to the optical path E of 
drawing 8 is optical-path A+B+C, and is made equal to the optical path E which shows the sum of the 
die length of the optical paths A, B, and C of drawing 5 to drawing 8 . Therefore, the location to the 
laser beam scanner unit 227 of an optical path C which performs outgoing radiation to the photo 
conductor drum 222 changes by changing the ratio of an optical path A and an optical path B. Since the 
location of an optical path C will be moved to the 1st clinch mirror 66 side if an optical path A is 
lengthened, the width of face of the part which becomes possible [ that the laser beam scanner unit 227 
piles up ] is regulated by the optical path C, and becomes small, the width of face of a lateral copying 
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machine becomes large, and the effectiveness which piled up the laser beam scanner unit 227 is seldom 
acquired. Moreover, an optical path serves as the polygon mirror 61, a rotary motor 62, and the structure 
where condenser lenses 64 and 65 must be further avoided in the depth direction of the unit in drawing 
5 , on the structure of a laser beam scanner unit. 

[0077] In order to make small width of face by which a parallel arrangement is carried out under such 
restrained conditions, the die length of each optical paths A, B, and C is set up so that outgoing radiation 
of the location of an optical path C may be carried out from near the abbreviation center of a laser beam 
scanner unit. 

[0078] Therefore, by arranging the location of an optical path C near the abbreviation center of a laser 
beam scanner unit The part which becomes low in the height direction of a laser beam scanner unit can 
be made into the abbreviation one half of the longitudinal direction of a laser beam scanner unit. The 
field (part) with which adjoining laser beam scanner units lap is greatly securable mutually. Width of 
face by which a parallel arrangement is carried out in all laser beam scanner units can be made small, 
consequently width of face of the whole copying machine can be made small, and the occupancy tooth 
space at the time of installation can be made smaller than before. 

[0079] Moreover, where a part of the laser beam scanner unit 227 adjoining comrades are piled up, the 
parallel arrangement of laser beam scanner unit 227 a-d for each colors is carried out, it is arranged so 
that the optical path length L to photo conductor drum 222 a-d who corresponds from each laser beam 
scanner unit 227, respectively may become the same, and in connection with it, the imprint conveyance 
belt 216 is arranged so that the conveyance direction downstream may become the upper part from the 
upstream. 

[0080] Therefore, a tooth space is made on the laser beam scanner unit 227d right-hand side arranged 
[ in the upper part by the side of laser beam scanner unit 227a ] at the topmost part, by arranging an 
optical lens 115 and an optoelectric transducer 1 16 to this tooth space, the space of the body of a 
copying machine can be used effectively, and the magnitude of the whole copying machine can be 
miniaturized. 

[0081] Next, when the laser beam scanner unit of the operation gestalt 2 of this invention is explained 
with drawing 9 ,71 is an attachment component which determines and holds the installation location of 
laser beam scanner unit 227a attached in the body of a copying machine, and 72 is an engagement 
projection which engages with the engaged crevice formed in laser beam scanner unit 227a prepared in 
the attachment component 71, and is formed in the depth direction of drawing two places. An 
attachment component 71 is formed with a sheet metal, and is being fixed on the screw positioned by 
copying machine order inter-frame. And the engagement projection 72 is closed to the attachment 
component 71 by the boss of the cone configuration made from SUS. 

[0082] And attachment component 73a and engagement projection 74a are what carries out the same 
work as the above-mentioned attachment component 71 and the engagement projection 72. Attachment 
component 73a is formed in tie-down plate 75a and one, and has attached this tie-down plate 75a in the 
arrangement side of the polygon mirror 61 of laser beam scanner unit 227a. Engagement projection 74a 
engages with the engaged crevice (two places are formed) of laser beam scanner unit 227b arranged in 
piles at laser beam scanner unit 227a. 

[0083] Moreover, attachment components 73b, 73c, and 73d and the tie-down plates 75b, 75c, and 75d 
with the engagement projections 74b, 74c, and 74d are attached in the laser beam scanner units 227b, 
227c, and 227d as well as the above-mentioned laser beam scanner unit 227a. 
[0084] When attaching the laser beam scanner unit 227 of the above-mentioned configuration in a 
copying machine First, engage the engagement projection 72 with the engaged crevice of laser beam 
scanner unit 227a, position laser beam scanner unit 227a, and the laser beam scanner unit 227a 
concerned is attached. Next, engage engagement projection 74of laser beam scanner unit 227a a with the 
engaged crevice of laser beam scanner unit 227b, and positioning of laser beam scanner unit 227b and 
laser beam scanner unit 227a is performed. The laser beam scanner unit 227b concerned is attached in 
laser beam scanner unit 227a in piles. 

[0085] Henceforth, like the above-mentioned laser beam scanner unit 227b, laser beam scanner unit 
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227c is attached in up to laser beam scanner unit 227b, and laser beam scanner unit 227d is attached in 
up to laser beam scanner unit 227c in piles in part laser beam scanner unit 227c and laser beam scanner 
unit 227d. 

[0086] thus, since the engagement projection 74 of an attachment component 73 commits positioning 
between each laser beam scanner unit when attaching each laser beam scanner unit 227, even if it 
removes the laser beam scanner unit 227 for maintenance or cleaning, each laser beam scanner unit 227 
a-d is easily made by installation ******inan exact location. 
[0087] 

[Effect of the Invention] Since according to the image formation equipment of claim 1 sequential 
arrangement is carried out where a part of laser scan means to adjoin is piled up, parallel-arrangement 
width of face which arranges two or more laser scan means to juxtaposition can be made small, image 
formation equipment can be miniaturized and an installation occupancy tooth space can be made small. 
[0088] Since deflecting system is supported to revolve horizontally according to the image formation 
equipment of claim 2, the load concerning the bearing of the rotary motor which receives a revolving 
shaft can be made into homogeneity, the wear toward which bearing inclined can be prevented, 
reinforcement can be attained, deflecting system can be rotated correctly and high definition-ization can 
be attained. 

[0089] Since according to the image formation equipment of claim 3 the laser beam deflected in the 
direction which once keeps away from deflecting system is led to a deflecting system side by the laser 
beam deflection means and outgoing radiation is carried out from the abbreviation center section of the 
laser scan means to the image recording section of an image recording means, breadth of a laser scan 
means can be made small and parallel-arrangement width of face of a laser scan means can be made 
small. And since the die length of the optical path of a laser beam can be enough secured within a laser 
scan means and distance of a laser scan means and the image recording section can also be shortened, 
image formation equipment can be miniaturized not only in lateral width of face but in the height 
direction. 

[0090] Since the part by the side of the laser beam deflection means of a laser scan means to adjoin the 
part by which the deflecting system of the laser scan means which becomes low in the height direction is 
arranged is arranged in piles according to the image formation equipment of claim 4, it can miniaturize 
also in the height direction of image formation equipment. 

[0091] Since according to the image formation equipment of claim 5 a laser scan means to adjoin 
mutually is guided by the scan means guidance engagement means and is arranged by fixed physical 
relationship, each laser scan means does not need alignment at the time of arrangement, but can arrange 
it in an exact location easily. 

[0092] Since the optical member of a picture signal input means is arranged in the upper space of two or 
more laser scan means arranged in the condition that a part laps one by one according to the image 
formation equipment of claim 6, an optical member can be arranged using effectively the headroom after 
arranging two or more laser scan means, and the whole image formation equipment can be miniaturized 
more. 



[Translation done.] 
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